Every Environmental Management System [EMS] requires implementing organizations to identify the environmental aspects of their activities, products or services and clearly show how the identification of aspects that may have significant impacts on the environment are identified. However, procedures for the identification of aspects that are significant are not clearly defined. This paper adapt and modify the process used to identify project risks as a framework to develop a generic framework that can be used by all manufacturing and service organizations to identify the environmental aspects of their activities as well as those that are significant. The proposed framework outlines four key steps in identifying impacts that are significant, viz. Environmental Aspects Identification; Environmental Risk Assessment; Environmental Risk Profiling; and Environmental Risk Threshold Values.
Introduction
The growing awareness of the interaction between human-designed systems and natural systems has led to increased pressure on industry and government to reduce activities that are harmful to the environment. According to Hamel and Prahalad (1994) , organizations are slowly acknowledging the fact that sustainable business success and shareholder value cannot be achieved solely through maximizing short-term profit, but instead requires a longer term, responsible approach to the environment. Historically, governments have legislated and administrated for the environment using systems based on publicly-determined limits for pollution and subsequent inspection (Jesson & Anderson, 1994) . Initial business responses were therefore reactive to these external forces with activities centered on compliance, risk mitigation and remediation (Hunt & Auster, 1990) . Most environmental efforts have thus been remedial, ``end-of-pipe'' while preventative measures have been used only to a limited degree (Jesson & Anderson, 1994) . Reactive approach is fast becoming redundant as environmental problems are becoming complex and multidimensional (Jain & Pant, 2010) .
EMS that is accepted by regulators as well as international certification, hence, this paper aims at proposing a framework for the identification of environmental aspects as well as those that are significant based on a risk assessment criteria, a key technique used in the protection and management of the environment (Llewellyn, 1998; Slater & Jones, 1999) .
Statement of the Problem
Environmental Management System is one of the keys in achieving sustainability and can be described as a methodology by which organizations acting in a structured manner assess their operations to ensure that they are functioning in an environmentally legitimate way (Whitelaw, 1997) . To facilitate and ensure an organization's compliance with its stated environmental policy, an EMS will commonly have mechanisms for: identifying environmental impacts; setting objectives and targets; developing operational and emergency procedures; assigning responsibilities and reporting structures; training; corrective and preventative actions; auditing and compliance monitoring; and management review and evaluation to achieve continual improvement (Chavan, 2005; Christini et al., 2004) .
Every EMS requires an organization to identify the environmental aspects of its activities, products or services and clearly show how the identification of aspects that may have significant impacts on the environment are identified, however, for flexibility purposes, no EMS standard, not even ISO 14000 series clearly specify how significant impacts should be identified. This presents a huge deficiency for companies in their effort to plan and implement an EMS that is accepted by regulators as well as international certification, thus this paper aims at proposing a framework for the identification of environmental aspects as well as those that are significant to fill this huge GAP.
Statement of Objectives
Considering the importance of the identification of environmental aspects and significant impacts requirement in the planning and implementation of an Environmental Management System, this study aims at developing a framework that can be adapted by organizations for the identification of environmental aspects of their activities, products or services and show how the identification of aspects that may have significant impacts on the environment can be identified.
The remainder of this paper is structured as follows: the second section provides some literature on environmental management systems and the background of the international environmental management system standard, ISO 14001. The third section presents the research method. The proposed framework for the identification of environmental aspects and the identification of those that are significant as well as a real world application of this proposed framework in the mining sector as a text case are presented in the fourth section. Sections five and six present the discussions, conclusions and limitations, implications and directions for future research.
Literature Review

Environmental Management Systems
Concerns about effective management of the eco-system have intensified over the last decade (Gray, 2010) . From international agencies to country and corporate leaders, the reduction in pollution has increasingly occupied centre-stage and continues to engender considerable debates about how to tackle this seemingly immense task (Porter & van der Linde, 1995; Everett & Neu, 2000; Rahaman et al., 2004) . Environmental management can be described as a methodology by which organizations acting in a structured manner assess their operations to ensure that they are functioning in an environmentally legitimate way (Whitelaw, 1997 ). An environmental management system is a management system that aims to encourage an organization to control its environmental impacts and reduce such impacts continuously. Steger (2000) defined an EMS as a "transparent and systematic process", known corporate-wide, with the purpose of prescribing and implementing environmental goals, policies and responsibilities, as well as a regular auditing of its elements. Hannagan (1998) views that given the continued development of legislation, the growth of the sustainable indexes within the financial markets globally; environmental management clearly has to become an integral part of business strategy planning and policy setting, aligned to the core activities of an organization. In order to support the strategic planning and management of the environment, organizations will be increasingly compelled to adopt more formal reporting processes and systems to give greater transparency to their activities.
International Environmental Management Standard
providers, a Strategic Advisory Group on the Environment ("SAGE") was established to assess the need for environmental management standards, and to recommend practical, best-practice options to develop the standards. During the 1990s SAGE recommended the development of a uniform international environmental management standard (EMS), to be known as the ISO 14000 series. The overall purpose of the standards is to assist companies and other organizations to develop their own proactive management systems, which take into account environmental issues and concerns, and which allow future benchmarking in relation to safe environmental practices (Fisher, 2003) .
The ISO 14000 series of environmental management standards provide guidelines, principles and general supporting practices designed to help an organization develop and implement an environmental management system (Marimon et al., 2010) . Specifically, the standards address: environmental assessments; environmental auditing; environmental performance evaluation; environmental labeling and declarations; lifecycle assessments; and integration of environmental issues into product design (ISO, 2004) . Published on 1 September 1996, and then revised in 2004 (Blackman & Guerrero, 2012) , the ISO 14001 voluntary standard was developed as a basic framework defining the requirements of an EMS. It prescribes the requirements for implementing and maintaining an EMS. Additionally, it provides the opportunity for organizations to become certified through registered third-party auditors (Babakri et al., 2004; Potoski&Prakash, 2005; Zutshi&Sohal, 2003) .
The ISO 14000 series of standards are promoted as generic standards, meaning that they may be applied in any industry, in any nation (Christini et al., 2004; Curkovic et al., 2005; Ghisellini & Thurston, 2005; Watson & Emery, 2004; Zhang et al., 2000) .
The international environmental management standards provide a means to ensure the performance of environmental management systems by integrating environmental protection criteria to performance criteria of the organization at every level. In addition, they provide a framework to direct the use of organizational resources to the full breadth of actual and potential environmental impacts through reliable management processes.
Certification with the standards also ensures transparency, and confirms commitment and performance of the organization providing market differentiation for those who satisfy the criteria and recognition as a reward to those willing to meet them. Because of their voluntary nature, the environmental management standards are based on self adjustment to continuous improvement of environmental performance through auditing and reviewing processes.
Within the entire series, the most well known ISO 14001 standard specifies the actual requirement for an EMS. An organization can be certified by an external certification authority against the ISO 14001 standard. The purpose of an EMS is clearly to bring a firm into alignment with its environmental policy and to demonstrate this to others (ISO, 1996) . ISO 14001 certified EMS could be characterized in terms of its policy, goals, objectives, organizational structure, assigned responsibilities, procedures and operations, management review, and various methodologies.
To gain accreditation to the standard, organizations must have in place a framework by which they can understand, prioritize and address their environmental impacts. The emphasis is not only managing those impacts but also measuring them, accounting for them, reporting on them to stakeholders, and having those reports externally reviewed and verified (Goodman & Stanger, 2002) .
ISO 14000 assists the management obligations of environmental aspects and its implication to international trade and competition pushes strongly companies to participate early in the certification process (Begley, 1995) .
The use of ISO 14000 standards is justified by four reasons:
(1) Improvement of managing environmental responsibility; (2) Use as an alternative to command and control regulations; (3) Improve community confidence; and (4) Meet customer requirements (Mullin & Sissell, 1995) .
Methods
The model used for the identification of significant environmental impacts was an adapted input/output analysis recommended by the USEPA, 2000, and scenario analysis of Gray and Larson, 2008; Chapman, 1997 . This was based on the principles of the risk assessment technique which is widely used in environmental, health and safety risk analysis. Mckim, 1992 , defined risk as "an uncertainty associated with any outcome". This implies that the risk-based approaches focus on the negative impacts and their prevention (Hokstad & Steiro, 2006) . As such, the www.ccsenet.org/jsd Journal of Sustainable Development Vol. 7, No. 4; 2014 proposed approach places emphasis on the potential negative environmental impacts of an organization's activities and how they can be reduced or even prevented.
Gray and Larson 2008, specifies four main steps in the risk management process: risk identification, risk assessment, risk response development and risk response control. This study adapts the first two steps into environmental context and further introduces two additional steps to identify significant environmental impacts of operations.
Results
Proposed Framework for Significant Environmental Impacts Identification
In this section, the proposed framework is presented. The framework is divided into four main steps intended to be a continual process for the identification of significant environmental impacts as presented in figure 1 . In the proposed model, four main steps have been outlined:
Step 1: Environmental Aspects Identification;
Step 2: Environmental Risk Assessment;
Step 3: Environmental Risk Profiling; and Step 4: Environmental Risk Threshold Values. In the proposed model, the first step is presented as, Environmental Aspects Identification: "This is how the organization's activities, products and services interact with the environment". This is achieved using the concepts of process maps or flow charts that identify the basic manufacturing and supporting operations, as well as the respective input/output of all these operations as recommended by the USEPA 2000. A schematic input/output diagram such as the one in figure 2 can be used to understand the environmental aspects of the organization's activities, processes, products or services. These diagrams assist the organization undertaken the environmental aspects identification to identify whatever is going into the process (inputs) as well as what its products (outputs) are. Based on this, the organization will be in the position to identify all the inefficiencies in resource use (water, energy, materials, etc) as well as waste products (pollution) emanating from the process to air, water, land/soil, personnel, etc. This information is used to feed into the second step of the process.
Continual Improvement
Step 1: Environmental Aspects
Identification
Analyze the operation/activity/product/service to identify the environmental aspects through input/output analysis
Step 2: Environmental Risk Assessment
Assess the environmental aspects in terms of severity of impacts on land, air and water and the likelihood of it occurring
Step 3: Environmental Risk Profiling
Rank the various impacts according to their respective Environmental Risk Values based on their Likelihood and Severities
Step 4 
Step 2: Environmental Risk Assessment
In step two, the significance of these environmental aspects identified in step one are assessed based on the likelihood of their occurrence in the process as well as their consequences or impacts on the environmental media. The product of the likelihood and the consequence of their occurrence would result in a risk value as suggested by Chapman, 1997 and Khan and Haddara, 2003 . As usual the environmental media of importance are; emissions to air, water pollution and use, energy (Berkhout et al., 2001) , effect on soil/land, worker exposure, and natural resource use.
Assessing the Likelihood and Consequence
This sub-step which presents the probabilities and severities on a 5-point scale were adapted and modified after Gray and Larson, 2008 .These respective scales are presented in Table 1 . Vol. 7, No. 4; 2014 inputs/outputs, aspects and impacts of these aspects respectively. In the fourth column, the likelihood for these impacts to occur is documented using the likelihood scale in table 1. Columns five to ten presents the severities of these impacts to the respective environmental media likely to be affected. These severities are also assessed using the severity scales presented in table 1. In column eleven, the total sum (composite) of all these scores are presented. Composite severities for each aspect identified are also converted to a 5-point scale by summing up all the severities divided by thirty (30), multiplied by five (5) in column twelve. This then becomes the composite severity that is multiplied by the probability or likelihood to get the risk value for this aspect in column thirteen. Table 3 , is then profiled (ranked) using the values in column fourteen with the highest value at the top followed by the next and so on. In Table 3 , the first column is labeled rank, indicating the positions of the various impacts based on their environmental risk values. The information in columns two to six are basically those extracted from table 2. The end result of table 3 is a complete profile containing all the environmental impacts in an order with the most risky impact on top with the less risky at the bottom. See table 3 for the details in the environmental risk profile. 
Application of the Proposed Framework in the Mining Sector: Loading and Hauling
In this section, the framework proposed has been applied in the mining sector to ensure the ease of its applicability. One key activity in the mining process that was chosen was the hauling activity. This activity was chosen because in a typical surface mine, this activity is of high importance as far as productivity is concerned. Loading is the process in which the in-situ material is transferred from the loading equipment into trucks after blasting, while hauling is basically how the loaded material is transported from the pit to either the waste dump or the Run-of-Mine (ROM) Pad.
To effectively apply the framework, there is the need to go through the entire four (4) step process prescribed in the model, viz.:
Step 3: Environmental Risk Profiling; and
Step 4: Environmental Risk Threshold Values.
Step 1: Environmental Aspects Identification
As recommended in the model, during this step, there is the need to understand, what really goes into every activity (inputs) and what the products (outputs) are. The model suggests a detail input/output diagram as presented in figure 2 previously. This is presented in figures 3 and 4. Figure 4 presents the input-output diagram for the hauling operation. Vol. 7, No. 4; 2014 55 presents how the assessment is done to identify those that are significant. 
Conclusions
The study sought out to propose a framework for the identification of significant environmental impacts of manufacturing and service operations. In all, four key steps have been proposed. These are:  Step 1: Environmental Aspects Identification;

To enable the framework to be easily applicable, the author applied it to a typical hauling operation in a mine. Based on the threshold values selected, dust was identified as the significant environmental impact of every hauling activity.
Implications of the Study
This study suggest that some of the techniques used to assess the risks associated with a typical project can also be adapted to assess the risk posed to the environment from manufacturing and service operations. It is important that operations managers understand all the inputs needed for all activities, the conversion processes as well as the by-products, especially pollutants resulting from each activity to enable them assess their impacts on the environment. In assessing the impacts of these inputs and outputs, it is also important to take into consideration, their effect on air, workers, water, soil/land and natural resource use.
Limitations and Future Research Directions
This study only considered only six key environmental factors that can be affected by manufacturing and service operations. Apart from these factors, there is also the need to look at other factors. Future studies can also look at how the model can be applied to the entire mining sector as well as other sectors of the economy especially the emerging oil and gas sectors.
